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novel sensitive and locus-speciﬁc single tube multiplex
olymerase chain reaction for detecting and/or identifying Vib-
io cholerae, Vibrio parahaemolyticus and Vibrio vulniﬁcus in
hrimp samples
. Borthong1, F. Utrarachkij1, A. Assavanig2, O. Suthienkul1,∗
Department of Microbiology, Faculty of Public Health, Bangkok,
hailand
Department of Biotechnology, Faculty of Science, Bangkok, Thailand
Background: Traditionally, the detection and identiﬁcation of
ibrio cholerae, V. parahaemolyticus and V. vulniﬁcus has depended
n thiosulfate citrate bile salt sucrose (TCBS) agar or CHROMagar
ibrio and then identiﬁed with biochemical tests as a gold stan-
ard. However, this process limits their performance efﬁciency
nd rapidity and hence simultaneous detection of the responsible
rganisms in laboratory settings is required.
Methods: A novel sensitive, locus-speciﬁc single tube multi-
lex polymerase chain reaction (STMPCR) is developed to amplify
enetically stable target DNA sequences of V. cholerae (ompW), V.
arahaemolyticus (tl), or V. vulniﬁcus (vvhA), and subsequently, the
mpliﬁcations of these discrete loci yield amplicons with expected
izes at 588, 450, and 383 bp, respectively.
Results: The STMPCR have very high speciﬁcity, these primers
ive correctly the ampliﬁcation with gDNAs from 163 isolates of V.
holerae, 233 isolates ofV. parahaemolyticus and59 isolates ofV. vul-
iﬁcus which are obtained from food and water samples. The false
ositives in the reaction containing gDNA of 94 isolates from Vibrio
pp. and other bacteria are not observed. In addition, the analytical
ensitivityof STMPCR is1pgper reactionwhenamplify singlegDNA
r 10 pg per reaction when amplify both of mixed two and mixed
hree gDNAs. Furthermore, the analytical sensitivity of Vibrio sus-
ension in normal saline and in homogenate shrimp sample when
mplify single, mixed two, and mixed three Vibrio are 10 cfu, 102
fu and 103 cfu per reaction, respectively. The STMPCR technique is
pplied for detecting these three Vibrio spp. in 30 shrimp samples,
nd the results show that V. parahaemolyticus, V. cholerae-V. para-
aemolyticus, and V. parahaemolyticus-V. vulniﬁcus are detected in
7%, 6% and 27%, respectively.
Conclusion: As a result, STMPCR can be used as an alter-
ative method for direct detection and/or identiﬁcation of V.
holerae,V.parahaemolyticus and V. vulniﬁcus isolates in environ-
ent samples.
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Development of a reverse-transcription isothermal ampliﬁca-
tionassay for rapiddetectionandgenotypingofHepatitis Cvirus
infection in blood
D. Taylor ∗, D.-C. Nyan, M. Rios
FDA, Bethesda, MD, USA
Background: Hepatitis C virus (HCV) an important blood-borne
pathogen and due to its silent chronicity, may go undetected in
infected individuals for decades. In the United States and in many
developed countries, blood specimens are currently screened for
the presence of HCV antibodies and nucleic acids, rendering blood
supplies as very safe. However, the global prevalence of HCV infec-
tion highlights the urgent need for new testing tools that are
suitable for broader use including by underprivileged countries.
Methods: To developa simple, robust, rapid, sensitive, and
inexpensive test for simultaneous detection and genotype identi-
ﬁcation of HCV infection; which could be used for both diagnostic
and blood screening assays, we designed a rapid loop-mediated
reverse-transcription isothermal ampliﬁcation assay for detection
and genotyping of HCV infection in blood products. The assay is
a sensitive gene-speciﬁc and one-step nucleic acid ampliﬁcation
procedure in which reverse transcription of the HCV RNA and
simultaneous ampliﬁcation are performed in a single reaction tube
without thermocyling. Total RNA extracted from plasma standards
was subjected to ampliﬁcation at 63.5◦C for 60 minutes on a sim-
ple heat-block, followed by electrophoretic analysis of ampliﬁed
products.
Results: The assay showed sensitivity for detecting approx-
imately 10 – 100 IU/reaction of HCV particles, and also
demonstrated a genotype-speciﬁc ladder-like banding pattern of
amplicons unique to each HCV genotype. Assay speciﬁcity was
demonstrated by testing cross-reactivity for related viruses such as
Dengue and West Nile viruses. Time-course experiments demon-
strated detection of HCV RNA as early as minute 35 of the
ampliﬁcation reaction.
Conclusion: We have developed a rapid, sensitive and speciﬁc
assay, capable to detect and distinguish HCV genotypes in blood
products. Although further validation and technical improvements
are needed, this assay has demonstrated suitability for both diag-use in less-privileged communities.
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